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The hippocampus is a brain region that is highly responsive to various stimuli and an important therapeutic target for
depression. Electroconvulsive therapy is a highly effective and fast-acting treatment for depression. However, its
mechanism of action remains largely unclear. Using electroconvulsive stimulation (ECS) as a model of electroconvulsive
therapy, we have focused on phenotypic changes in mature neurons of hippocampal dentate gyrus and cellular changes in
neurogenesis in the dentate gyrus. In addition, using an antidepressant treatment resistant model, we suggested that
impaired neuromodulation and monoaminergic signaling in the hippocampus are among factors contributing to
antidepressant treatment resistance. These findings suggest that phenotypic changes in the hippocampal neurons induce
changes in excitability and responsiveness, and these may be important for recovery from depression.
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